Due to recent rapid advancements in social, pervasive and mobile communication network technologies, the topologies as well as interaction of components in modern networks 1 often involve complex communication of personal as well as sensory data. An exponential increase in human usage of networks can result in a set of unprecedented as well as unpredictable effects, not just on the network structure but also as a reflection back on the lives of individual human users and the society. As a result, modern communication networks tend to exhibit properties associated with living or lifelike artificial systems, often classified as Complex Adaptive Systems (CAS) 2 . CAS are systems with numerous nonlinear interacting components often leading to emergent phenomena. CAS are considered as a special class of systems because it is often impossible to model them using traditional analytical techniques due to a lack of linearity as well as a high number of variables (or agents) in the system. This often results in a system with characteristics that are unpredictable if evaluated based solely on an examination of the individual components 3 .
In any domain, the absence of well-established modeling and simulation techniques makes it difficult to quantify or classify problems or present solutions in that domain. Being able to model and simulate the environment 4 and not just the network 5 gives designers the ability to predict outcomes as well as to perform a systematic simluationbased validation 6 of real-world network deployments. Modeling can be particularly useful in the domain of online and offline 7 social networks, both of which have shown extensive growth in the recent past as modeled by Zhu et al 8 .
While simulation of computer networks has always played an important role in the design and development of networks as well as protocols and algorithms 9 , due to the above-mentioned increase in the scale and order of complexity, there is a need for newer and more effective techniques and paradigms for modeling and simulation of large-scale networks. As a follow-up to the first part of the special issue on Complex Adaptive COmmunicatiOn Networks and environmentS (CACOONS) 10 , this second part presents a selection of four peer-reviewed papers on the use of two complexity-related multidisciplinary modeling and simulation techniques, namely, agent-based modeling (ABM) 11 and complex networks-based modeling (CN) 12 .
Papers
The following selection of accepted papers demonstrates the usefulness of these techniques 13 , which have previously been used to model life-related CAS, to also be effective for modeling complexities in modern, large-scale communication and social networks 14 .
In the first article, ''A co-simulation method as an enabler for joint analysis and design of MAS-based electrical power protection and communication'' by Weilin Li, Min Luo, Lin Zhu, Antonello Monti and Ferdinanda Ponci, presents the use of multiagent system protection as a potential method for distributed control in modern electrical power systems. The paper proposes a co-simulation solution for power systems, communication networks and a multiagent system based on the extended capability of VPNET, a co-simulation platform. Simulation results show the utility of VPNET in exploring the design tradeoffs between protection strategies and communication in the design phase.
The paper ''A framework of multilayer social networks for communication behavior with agent-based modeling'' by Yuanzhneg Ge, Liang Liu, Xiaogang Qiu, Hongbin Song, Yong Wang, and Kedi Huang presents agent-based modeling and simulation for developing a simulation framework of multilayer social networks to model highresolution interactions between agents. The agent model contains three components: social networks, demographicbased population and schedule-based behavior. The simulation results show a high correlation between social networks and transmission of influenza, and demonstrate that individual-based social network models can reproduce and analyze complex interacting behavior.
The paper ''Reputation-based cluster head elections in wireless sensor networks'' by Gicheol Wang and Gihwan Cho proposes a scheme which securely elects cluster heads in a wireless sensor network by detecting and excluding intelligent attackers. The proposed scheme greatly enhances the non-manipulability and agreement property of cluster head election results compared to other schemes, even in the presence of message loss.
The final paper, ''An optimal distributed trigger counting algorithm for large-scale networked systems'' by Seokhyun Kim, Jaeheung Lee, Yongsu Park and Yookun Cho, proposes a solution to the distributed trigger counting (DTC) problem related to the detection of triggers in largescale distributed systems that have general characteristics of CAS. The authors propose a randomized algorithm, termed TreeFill, and also carry out an evaluation by means of an agent-based simulation model using NetLogo. The simulation results show that TreeFill only uses about 54%-69% of the messages used in the previous work: CoinRand. The maximum number of received messages in each node of TreeFill is also smaller than in previous studies. 
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